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(57) Abstract: 

PURPOSE: To manufacture an embedded structure 
semiconductor laser with small element capacity 
embedded with a semiinsulating layer by means of a 
simple fabrication process. 

CONSTITUTION: An n-type InP layer 3, an undoped 
InGaAsP layer 4 and a p-type InP layer 5 are grown by 
means of a MOVPE method on an n-type InP substrate 1 , 
and a mesa structure is formed in a <01 1 > direction by 
photolithography and etching. Then a Fe doped 
semi-insulation InP layer 6 and a Se-doped N-type InP 
layer 7 are grown by the MOVPE method. At this time, if 
Se-doping concentration of the n-type InP layer 7 is 
8 x io 8 cm" 3 or more, growth of the n-type InP layer 7 at 
the summit of a ridge structure is suppressed, so that 
the n-type InP layer 7 may not be deposited on the 
summit of the ridge structure. Then a p-type InP layer 8 
and a p-type InGaAsP layer 9 are grown, and at this time 
Zn diffuses from the p-type InP layer 8 into the 
Fe-doped semi-insulation InP layer 6, whereby the 
Fe-doped semi-insulation InP layer 6a growing on the 



mesa structure is made a p-type. 
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N type InP substrate (1) . On this substrate, n type InP layer 
(3), undoped InGaAsP layer (4) and P type InP layer (5) are 
grown by MOVPE method. Then, Fe doped InP semiconductor layer 
(6) and Se doped n type InP layer (7) are grown by MOVPE method 
after generating a mesa structure in the [Oil] direction. The 
Se doping density of the N type InP layer is set as 8xl018cm3 
or more. Subsequently, P type InP layer (8) and P type InGaAsP 
layer (9) are formed sequentially on Se doped n type InP layer. 
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* NOTICES * 

Japan Patent Of f ic is not responsible for any 
damages caused by tb use of this translation* 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ______ „ _ 

[Claim(s)] 

[Claim 1] The manufacture method of the embedded structure semiconductor laser characterized by 
providing the following, n form (100) III-V Process which forms the mesa stripe of the <01 1> 
directions which has an active region on a group compound semiconductor substrate. The process 
which deposits the n type semiconductor layer which doped the half-insulation semiconductor 
current block layer and VI group element of predetermined concentration by the organic-metal vapor 
growth all over the aforementioned semiconductor substrate, and the process which deposits a p type 
semiconductor exaggerated clad layer and a p type semiconductor cap layer on the aforementioned 
half insulation semiconductor current block layer and an n type semiconductor layer, and forms the 
half-insulation semiconductor current block layer of the aforementioned active-region upper part into 
p form. 

[Claim 2] The manufacture method of the embedded structure semiconductor laser characterized by 
providing the following, n form (100) III-V Process which forms the mesa stripe of the <01 1> 
directions on a group compound semiconductor substrate. The process which deposits the n type 
semiconductor layer which doped the barrier layer, the half-insulation semiconductor current block 
layer, and VI group element of predetermined concentration by the organic-metal vapor growth all 
over the aforementioned semiconductor substrate, and the process which deposits a p type 
semiconductor exaggerated clad layer and a p type semiconductor cap layer on the aforementioned 
half insulation semiconductor current block layer and an n type semiconductor layer, and forms the 
half-insulation semiconductor current block layer of the aforementioned barrier-layer upper part into 
p form. 

[Claim 3] The manufacture method of the embedded structure semiconductor laser characterized by 
processing it so that the aforementioned semiconductor substrate front face may be ********** e d 
and the aforementioned half insulation semiconductor current block layer may appear only in the 
aforementioned mesa stripe upper part, after depositing the n type semiconductor layer which doped 
VI group element in a claim 1 or a claim 2. 

[Claim 4] The manufacture method of the embedded structure semiconductor laser characterized by 
performing etching of the aforementioned semiconductor substrate front face within organic-metal 
vapor-growth equipment using etching nature gas in a claim 3. 

[Claim 5] The manufacture method of the embedded structure semiconductor laser characterized by 
having the process which diffuses p form dopant in a claim 1, a claim 2, or a claim 3 only in the half- 
insulation semiconductor current block layer of the mesa stripe upper part by using as a mask the 
aforementioned n type semiconductor layer which has not been deposited only on the 
aforementioned mesa stripe upper part. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the embedded structure 

semiconductor laser which used the organic-metal vapor growth. 

[0002] 

[Description of the Prior Art] Usually, in order to produce a low threshold current and efficient 
semiconductor laser, it is required to form an embedded structure. In order to form an embedded 
structure by the organic-metal vapor growth generally, formation of the mesa stripe which contained 
in the upper part the active region which has a selective-growth mask, and the embedding process of 
the mesa stripe by the selective growth are required, and a production process becomes complicated. 
The technology which embeds the mesa structure of having a barrier layer without using a selective- 
growth mask, in order to simplify a laser production process becomes important. 
[0003] Drawing 6 is the perspective diagram explaining the semiconductor laser indicated by 
Japanese Patent Application No. No. (JP,5- 102607, A) 285470 [ three to ], and its manufacture 
method of a process. In this drawing, first, as shown in drawing^ (a) (100), the n form InP buffer 
layer 3, the undoping InGaAsP barrier layer 4, and the p form InP clad layer 5 are grown up by the 
organic-metal vapor-growth (MOVPE) method on the field n type InP substrate 1 . 
[0004] Next, as shown in drawing 6 (b), 1 .5 micrometers of stripe **** and mesa structure with a 
height of about about 1.0 micrometers are formed in the <01 1> directions by the Fort Lee 
SOGURAFU technology and selective etching. 

[0005] Next, as shown in drawing 6 (c), the p form InP current block layer 10 and the Se dope n type 
InP current confining layer 7 are grown up using the MOVPE method. If Se doping concentration of 
the n form InP layer 7 is made or more [ 8x101 8cm - ] into three at this time, growth of the n form 
InP layer 7 of the summit section of ridge structure will be suppressed completely, and the n form 
InP layer 7 will not be deposited on the ridge structure summit section, but the p form InP layer 6 
will become the layer structure which has come out to the front face. Moreover, since the n form InP 
layer 7 remains except the ridge structure summit section, the p form InP current block layer 10 and 
the n form InP current confining layer 7 are committed as a current constriction layer and an optical 
confining layer to the barrier layer of ridge structure. 

[0006] Next, as shown in drawing 6 (d), the p form InP exaggerated clad layer 8 and the p form 
InGaAsP cap layer 9 are grown up. 

[0007] Thus, the manufactured element can manufacture an embedded structure laser element at the 
easy manufacture process as unnecessary in the process which used the selective-growth mask and 
which grows by embedding. 
[0008] 

[Problem(s) to be Solved by the Invention] Fe dope embedded structure is in the method of reducing 
element capacity. A laser production process which embeds the mesa structure of having a barrier 
layer without using a selective-growth mask like [ formation of the mesa stripe which contained in 
the upper part the active region which has a selective-growth mask, and the embedding process of 
the mesa stripe by the selective growth are required for the manufacture method of the conventional 
Fe dope embedded structure laser, and a manufacture process is complicated, and ] the 
semiconductor laser shown by Japanese Patent Application No. No. 285470 [ three to ] and its 
manufacture method and which was simplified was inapplicable. 

[0009] Therefore, it is made in order that this invention may solve the conventional technical 
problem mentioned above, and the purpose is in offering the manufacture method of the embedded 
structure semiconductor laser which can produce embedded structure semiconductor laser with a 
small element capacity embedded by the half-insulating layer at an easy production process. 
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Moreover, without being able to produce in the large range (mesa structure, growth conditions), and 
being influenced by change of growth conditions etc., the repeatability of other purposes of this 
invention is good, and they are to offer the manufacture method of embedded structure 
semiconductor laser producible by the high yield. 
[0010] 

[Means for Solving the Problem] In order to attain such a purpose, the manufacture method of the 
embedded structure semiconductor laser by this invention n form (100) III-V The process which 
forms the mesa stripe of the <01 1> directions which has an active region on a group compound 
semiconductor substrate, The process which deposits the n type semiconductor layer which doped 
the half-insulation semiconductor current block layer and VI group element of predetermined 
concentration by the organic-metal vapor growth all over the semiconductor substrate, A p type 
semiconductor exaggerated clad layer and a p type semiconductor cap layer are deposited on a half- 
insulation semiconductor current block layer and an n type semiconductor layer, and it has the 
process which forms the half-insulation semiconductor current block layer of the active-region upper 
part into p form. 

[001 1] Moreover, the manufacture method of other embedded structure semiconductor laser by this 
invention n form (100) III-V The process which forms the mesa stripe of the <01 1> directions on a 
group compound semiconductor substrate, The process which deposits the n type semiconductor 
layer which doped the barrier layer, the half-insulation semiconductor current block layer, and VI 
group element of predetermined concentration by the organic-metal vapor growth all over the 
semiconductor substrate, A p type semiconductor exaggerated clad layer and a p type semiconductor 
cap layer are deposited on a half-insulation semiconductor current block layer and an n type 
semiconductor layer, and it has the process which forms the half-insulation semiconductor current 
block layer of the barrier-layer upper part into p form. 
[0012] 

[Function] Here, it is as follows when the manufacture method of embedded structure semiconductor 
laser mentioned above is explained. By diffusing p form dopant, a half-insulation semiconductor 
current block layer can form p form. Moreover, in the Fe dope InP layer, it is known that the 
diffusion rate of Zn which is the dopant of p form is unusually quick. Then, it is able for diffusion of 
p form dopant to use late n form layer as the selection mask at the time of diffusion, and to diffuse 
and form Zn into p form only in Fe dope layer of a specific field. 

[0013] That is, in the conventional manufacture method, the n type semiconductor layer which only 
the thickness in which sufficient current block is possible grew up the half-insulation semiconductor 
layer to be the position of a p type semiconductor current block layer, and high-doped VI group 
dopant continuously in it is grown up. In the mesa structure upper part, growth is suppressed and an 
n type semiconductor layer becomes the structure in which the half-insulation semiconductor layer 
appeared at the front face only at the mesa structure upper part. Then, p form dopant is diffused from 
a growth side side. Methods, such as growing up a high dope p type semiconductor layer on a 
substrate, or performing gaseous-phase diffusion as the method of diffusion, can be considered. 
Although an n type semiconductor layer works as a diffusion prevention mask of p form dopant at 
this time, since there is no n type semiconductor layer in the mesa structure upper part, p form 
dopant is spread in a half-insulation semiconductor layer, and the half-insulation semiconductor 
deposited on the mesa changes to a p type semiconductor layer. For this reason, the current 
constriction structure where current can be poured only into mesa structure can be formed. 
Moreover, since the current block is performed for this embedded structure in the half-insulation 
semiconductor layer, it is possible not to have capacity in an embedding layer but to produce 
semiconductor laser with a small element capacity simply. 

[0014] Moreover, the technical point of this production method is suppressing completely n type 
semiconductor growth of the mesa structure upper part, without using a selective-growth mask. 
When an n type semiconductor layer grows up to be the mesa structure upper part, it becomes 
impossible for the half-insulation semiconductor layer which grew on mesa structure to pour current 
into the active region which is no longer formed into p form and exists in mesa structure. In order to 
suppress growth of n form layer on a mesa completely, the tolerance of a mesa configuration and 
growth conditions becomes narrow (for example, when mesa width of face of about w= 1 .1 
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micrometers and Se concentration which were shown in drawingJZ embed by three or more 
[ 8x1018cm - ] n form InP(s)). However, even if it cannot suppress growth of n form layer 
completely, the difference in thickness sufficient in n formation length layer of the mesa structure 
upper part and other fields in the latus range is realizable. For example, as shown in drawing.7 , even 
if mesa width of face is about w= 3.5 micrometers widely, when VI group dopant concentration is 
three or more [ 8x1018cm - ], and when [ if / it is about w= 1.1 micrometers in mesa width of face /, 
and ] VI group dopant concentration is three or more [ 5x1 01 8cm - ], the growth rate of n form InP 
on a mesa was suppressed by 1/2 or less, and has realized the difference between other fields and 
sufficient thickness. Then, after growing up to n form layer, by **********ing the whole surface, 
only n form layer on a mesa can be removed and a half-insulation semiconductor layer can be taken 
out to a front face. Therefore, to an active region, an embedded structure with a small element 
capacity by which the current block was carried out in the half-insulation semiconductor layer in 
which current pouring is possible can be manufactured by diffusing p form dopant all over a 
substrate after that. Moreover, in order to ********** foe whole substrate surface, an etching 
process has unnecessary pretreatment of patterning etc. and can be simply carried out by etching 
using the etching nature gas within a reactor etc. 
[0015] 

[Example] Hereafter, the example of this invention is explained in detail using a drawing. 
(Example 1) Drawing 1 (a) - drawing ! (d) are the perspective diagrams explaining the 1st example 
of the manufacture method of the embedded structure semiconductor laser by this invention of a 
process. In this drawing, as shown in drawin g 1 (a) (100), the n form InP buffer layer 3 of d= 1 .0 
micrometers of thickness, the undoping InGaAsP barrier layer 4 of d= 0.1 micrometers of thickness, 
and the p form InP clad layer 5 of d= 0.3 micrometers of thickness are grown up by the organic- 
metal vapor-growth (MOVPE) method on the field n type InP substrate 1 . 

[0016] Next, as shown in drawing 1 (b), 1.5 micrometers of stripe **** and mesa structure with a 
height of about about 1 .0 micrometers are formed in the <01 1> directions by photolithography 
technology and selective etching. 

[0017] Next, as shown in drawing 1 (c), the Fe dope half insulation InP current block layer 6 of d= 
2.5 micrometers of thickness and the Se dope n type InP diffusion prevention layer 7 of d= 0.6 
micrometers of thickness are grown up using the MOVPE method. If Se doping concentration of the 
n form InP diffusion prevention layer 7 is made or more [ 8x1 01 8cm - ] into three at this time, 
growth of the n form InP diffusion prevention layer 7 in the summit section of the ridge structure 
formed by growth of the previous Fe dope half insulation InP current block layer 6 will be 
suppressed, and the n form InP diffusion prevention layer 7 will not be deposited on the ridge 
structure summit section. ; - - 

[0018] Next, as shown in drawing 1 (d), the p form InP exaggerated clad layer 8 of d= 1.0 
micrometers of thickness and the p form InGaAsP cap layer 9 of d= 0.4 micrometers of thickness are 
grown up. At this time, Zn is spread in the Fe dope half insulation InP current block layer 6 out of 
the p form InP exaggerated clad layer 8, Fe dope half insulation InP current block layer 6a which 
grew up to be the mesa structure upper part is formed into p form, and the embedded structure which 
has current constriction structure to the active region in mesa structure is formed. 
[0019] Thus, the manufactured element can manufacture a half-insulation embedded structure laser 
element at the easy production process as unnecessary in the process which used the selective- 
growth mask and which grows by embedding. 

[0020] (Example 2) Drawing 2 (a) - drawing 2 (d) are the perspective diagrams explaining the 2nd 
example of the manufacture method of the embedded structure semiconductor laser by this invention 
of a process, this drawing is first shown in drawing 2 (a) - as (100) - the field n type InP substrate 1 
top - the sputtering method - Si02 a film is deposited and it has the selective-growth field of 2.5 
micrometers of stripe ****inthe<011> directions with photolithography technology - Si02 The 
growth mask 2 is formed. 

[0021] Next, as shown in drawing 2 (b), the n form InP buffer layer 3 of d= 0.6 micrometers of 
thickness, the undoping InGaAsP barrier layer 4 of d= 0.1 micrometers of thickness, and the p form 
InP clad layer 5 of d= 0.3 micrometers of thickness are grown up by the MOVPE method. 
[0022] Next, it is Si02 as shown in drawing 2 (c). After HF removes the selective-growth mask 2, 
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the Fe dope half insulation InP current block layer 6 of d= 2.5 micrometers of thickness and the Se 
dope n type InP diffusion prevention layer 7 of d= 0.6 micrometers of thickness are grown up using 
the MOVPE method. If Se doping concentration of the n form InP diffusion prevention layer 7 is 
made or more [ 8x1 01 8cm - ] into three at this time, growth of the n form InP diffusion prevention 
layer 7 in the summit section of the ridge structure formed by growth of the previous Fe dope half 
insulation InP current block layer 6 will be suppressed completely, and the n form InP diffusion 
prevention layer 7 will not be deposited on the ridge structure summit section. 
[0023] Next, as shown in drawing^ (d), the p form InP exaggerated clad layer 8 of d- 1 .0 
micrometers of thickness and the p form InGaAsP cap layer 9 of d= 0.4 micrometers of thickness are 
grown up At this time, Zn is spread in the Fe dope half insulation InP current block layer 6 out of 
the p form InP exaggerated clad layer 8, Fe dope half insulation InP current block layer 6a which 
grew up to be the mesa structure upper part is formed into p form, and the embedded structure which 
has current constriction structure to the active region in mesa structure is formed. 
[0024] Thus, the manufactured element can manufacture a half-insulation embedded structure laser 
element at the easy production process as unnecessary in the process which used the selective- 
growth mask and which grows by embedding. 

[0025] (Example 3) Drawing 3 (a) - drawing 3 (c) are the perspective diagrams explaining the 3rd 
example of the manufacture method of the embedded structure semiconductor laser by this invention 
of a process, in this drawing, first, as shown in drawing 3 (a) (100), 2.0 micrometers of stripe **** 
and mesa structure with a height of about about 1 .0 micrometers are formed in the <01 1> directions 
by photolithography technology and selective etching on the field n type InP substrate 1 
[0026] Next, as shown in drawing 3 (b), the n form InP buffer layer 3 of d= 0.1 micrometers of 
thickness, the undoping InGaAsP barrier layer 4 of d= 0.1 micrometers of thickness, the Fe dope half 
insulation InP current block layer 6 of d= 2.5 micrometers of thickness, and the Se dope n type InP 
diffusion prevention layer 7 of d= 0.6 micrometers of thickness are grown up using the MOVPE 
method. If Se doping concentration of the n form InP diffusion prevention layer 7 is made or more 
[ 5x1018cm - ] into three at this time, growth of the n form InP diffusion prevention layer 7 of the 
summit section of ridge structure will be suppressed completely, and the n form InP diffusion layer 7 
will not be deposited on the ridge structure summit section. 

[0027] Next, as shown in drawing 3 (c), the p form InP exaggerated clad layer 8 of d- 1.0 
micrometers of thickness and the p form InGaAsP cap layer 9 of d= 0.4 micrometers of thickness are 
grown up. At this time, Zn is spread in the Fe dope half insulation InP current block layer 6 out of 
the p form InP exaggerated clad layer 8, Fe dope half insulation InP current block layer 6a which 
grew up to be the mesa structure upper part is formed into p form, and the embedded structure which 
has current constriction structure to the active region in mesa structure is formed. 
[0028] Thus, the manufactured element can manufacture an embedded structure laser element at the 
easy production process as unnecessary in the process which used the selective-growth mask and 
which grows by embedding. 

[0029] (Example 4) Drawing 4 (a) - drawmg.4 (e) are the perspective diagrams explaining the 4th 
example of the manufacture method of the embedded structure semiconductor laser by this invention 
of a process. In this drawing, as first shown in drawjng_4 (a) (100), the n form InP buffer layer 3 of 
d= 1.0 micrometers of thickness, the undoping InGaAsP barrier layer 4 of d= 0.1 micrometers of 
thickness, and the p form InP clad layer 5 of d= 0.3 micrometers of thickness are grown up by the 
MOVPE method on the field n type InP substrate 1 . 

[0030] Next, as shown in draw ing 4 (b), 1.5 micrometers of stripe **** and mesa structure with a 
height of about about 1 .0 micrometers are formed in the <01 1> directions by photolithography 
technology and selective etching. 

[003 1] Next, as shown in drawing 4 (c), the Fe dope half insulation InP current block layer 6 of d- 
2.5 micrometers of thickness and the Se dope n type InP diffusion prevention layer 7 of d= 1 .0 
micrometers of thickness are grown up using the MOVPE method. If Se doping concentration of the 
n form InP diffusion prevention layer 7 is made or more [5x101 8cm - ] into three at this time, 
growth of the n form InP diffusion prevention layer 7 of the summit section of ridge structure will be 
suppressed, and only 1/2 or less thickness of n form InP diffusion prevention layers 7 other than the 
ridge structure summit section will be deposited. 
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[0032] Next, as shown in drawing 4 (d), hydrogen chloride gas is passed in a coil, and about about 
0.5 micrometers ********** s the whole growth side surface. At this time, as for the ridge structure 
upper part, growth suppression of the n form InP diffusion prevention layer 7 is carried out, the 
thickness has become about 0.5 micrometers or less, and the half-insulation InP current block layer 6 
appears in a front face. 

[0033] Next, as shown in drawin g 4 (e), the p form InP exaggerated clad layer 8 of d= 1 .0 
micrometers of thickness and the p form InGaAsP cap layer 9 of d= 0.4 micrometers of thickness are 
grown up. At this time, Zn is spread in the Fe dope half insulation InP current block layer 6 out of 
the p form InP exaggerated clad layer 8, Fe dope half insulation InP current block layer 6a which 
grew up to be the mesa structure upper part is formed into p form, and the embedded structure which 
has current constriction structure to the active region in mesa structure is formed. 
[0034] Thus, the manufactured element can manufacture a half-insulation embedded structure laser 
element at the easy production process as unnecessary in the process which used the selective- 
growth mask and which grows by embedding. 

[0035] (Example 5) Drawing 5 (a) - drawing 5 (e) are the perspective diagrams explaining the 5th 
example of the manufacture method of the embedded structure semiconductor laser by this invention 
of a process. In this drawing, as first shown in drawing 5 (a) (100), the Se dope n type InP buffer 
layer 3 of d= 1 .0 micrometers of thickness, the undoping InGaAsP barrier layer 4 of d= 0. 1 
micrometers of thickness, and the p form InP clad layer 5 of d= 0.3 micrometers of thickness are 
grown up by the MOVPE method on the field n type InP substrate 1 . 

[0036] Next, as shown in drawing 5 (b), 1.5 micrometers of stripe **** and mesa structure with a 
height of about about 1 .0 micrometers are formed in the <01 1> directions by photolithography 
technology and selective etching. 

[0037] Next, as shown in drawing 5 (c), the Fe dope half insulation InP current block layer 6 of d= 
2.5 micrometers of thickness and the Se dope n type InP diffusion prevention layer 7 of d= 0.6 
micrometers of thickness are grown up using the MOVPE method. If Se doping concentration of the 
n form InP diffusion prevention layer 7 is made or more [ 8x101 8cm - ] into three at this time, 
growth of the n form InP diffusion prevention layer 7 of the ridge structure upper part will be 
suppressed completely, and the n form InP diffusion prevention layer 7 will not be deposited on the 
ridge structure upper part. 

[0038] Next, gaseous-phase diffusion of Zn is performed by making temperature of a reactor into 
about 400 degrees C, and supplying DMZ, as shown in drawing 5 (d). At this time, the Se dope n 
type InP diffusion prevention layer 7 commits a diffusion prevention mask, and Zn spreads and 
forms p form only to half-insulation InP current block layer 6a of the mesa structure upper part. 
[0039] Next, as shown in drawing .5 (e), the p form InP exaggerated clad layer 8 of d= 1.0 
' micrometers of thickness and the p form InGaAsP cap layer 9 of d= 0.4 micrometers of thickness are 
grown up. Thereby, the embedded structure which has current constriction structure to the active 
region in mesa structure can be formed. 

[0040] Thus, the manufactured element can manufacture a half-insulation embedded structure laser 
element at the easy production process as unnecessary in the process which used the selective- 
growth mask and which grows by embedding. 

[0041] In addition, in the example 4 mentioned above, although the n form InP diffusion prevention 
layer 7 was etched using chlorine gas, even if it uses other etching methods, the same effect is 
acquired. 

[0042] Moreover, in the example 1 mentioned above - an example 4, it is in Ming that the dopants 
used for the n form InP diffusion prevention layer 7 may be other VI group dopants, such as Se. 
[0043] Moreover, in the example 1 mentioned above - an example 5, although the semiconductor 
laser of an InP system was explained, you may be other IH-V group compound semiconductor laser, 
such as a GaAs system. 
[0044] 

[Effect of the Invention] As mentioned above, as explained, according to this invention, the 
embedding [ semiconductor laser / half-insulation embedded structure ] growth process using the 
selective-growth mask cannot be performed, but it can manufacture at an easy production process. 
Moreover, since the perfect growth suppression on the ridge of n form diffusion prevention layer 
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becomes unnecessary by using an etching process together, a laser element can be produced in the 
large range (mesa structure, growth conditions), and it can apply to various kinds of elements. Since 
it is furthermore hard to receive influence in change of growth conditions etc., the extremely 
excellent effect, like high repeatability and the yield are realizable is acquired. 



[Translation done.] 



file://C:\Documents%20and%20Sett 02.12.2002 



(19)B*HfttW (JP) (12) & §§ !f5 §^ Q $| (A) (ll)#IWBBaHSre 

#H¥7 -202317 

(43)&HB ¥lS7*p(1995)8Ji4B 

(BOlnta* K9J3B# ffrtSSS**! FI 

HO IS 3/18 



*«* »*«©«C5 FD (£ 7 ID 



(21)tfUS## 


4$BJ¥5-349283 




000004226 








B+WBttBHdUSai: 


(22)tBRJB 


¥ris5^(1993)12H28B 




3to?C«=F«B3Krt^«r-TB 1 « 6 ^ 






<72>3S9« 


sm am 








Jtt«l5=mBBKl*i^«riTBl#6^ B 














(74)ttSA 


#s± iii;n s» 



(54) om<D*m m^*m&*mwv-*?<r>9m}im 



(57) [Sft] 

njfcl nP«gl±{Cn^I nPJS3. T> 
F-^I nGaAs P@4*i«fciyfp^ I nPJS5£MO 
VPEStCiO^L,, 7* h V Vifvy 4*s£Vx.y 
*>?ICJ:-oX (0 1 1> ftfMis*-*tt&*:l&i>ZUc 
MOVPESJCttJFe F-^fftt&I nPgS. 
Se F-:7*nJgI nPJt7£l£gT-£. C<D££. n J£ 
I nP@7<DSe F - f> yjgg£ 8 x 1 0"cm-*fe( 
±ftf £<fc. y vVttm&tUOnm I n PJI7©liS:6 
**»WS*i. y i»y«®SJ:SIJ«:«n^ I n P@7tti|t 
S-e-r. #«:pj&l nPJf 8. P JgI nGaAs PJS9 
fctfcSU C<D£t. p^I nPH8tf^6Fe F-^ 
¥!6i«I nPlg6*{cZn#ft&U ^-9-«t^_beP«:fi£ 
Sl//cF e F-y^ifeiSI nP©'6attp^t?#aS. 
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in *m 13 n & < i o o ) m-v m<t£®mm#m 

«±(cSttBUa£*r-r* <0 l l > #[6i©y-»f-* 

m*mt&sfc-?u y *m. ^©isgovrissis* f- 

m^mz i n» < i b o ) m-v mtsm^mttm 
&±k. < o 1 1 > ^©^tr* h ^ -f t^bst *xn 

(C p FB. P 20 

[sftjfcs 3 ] sff^s i * tcitn?m 2 «c*ji»-c . vm 

[f»3fcS4] SWai3{C:tel,>T. lufE*«»SSaM 30 

©x 5, * > w«#ismta^s^grt-cx * * > y& 
c»r. i-ria^f-^ h7-ry±§iJ©^{ciis$n-ci,^j:t,» 

mrsen J££igfcjf* * £ Lryif^ h =? A :/±Sf5© 
^iS^t^fiST'n ? t>®tplC<Dfrv& h £ 

[«9!©i$W8fcBifn 40 
[0 00 1 ] 

[gJHJb©f«Jfl§#U] #&9§«. *a£K4tffilft£&e 

©-c $>.*>. 

[0002] 

[&*©&%] a*, imwmm, mjm<D¥m#u- 

IflWt*^ It* h 9 -f ^©JgfiS*} J:E«iiR/£6tc 50 
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7'©ii«>i£#xe# t £g-C* 0 . ftg 

[0 00 3] H6«. ^tf#IS^3-2 8 54 70-t 
(#H¥5 - 1 0 2 6 0 7#&«) tCR^Stlfc^fc 

u— iffcj:^-e©i«it^a*iftii8r-5xs©mia-c* 

Z>. PIHCCfcOT* $r. 06 (a) «C^-T<fc^K(l 

0 0) in0I nPSfcl-BCnflJI nPA 7 7rI 
3. 7>F--:/I nGaAsPffit&14*j«fctfpJ&I n 
P*7? K®5*WtS^»tB)SS^ (MOVPE) & 

[0004] ^(036 (b) {c^r«fc5fC7* h >;yy 
^SSfjiafRx^^itcio-C (Oil) TEnSlK: 
ZV^-Cfffimi. 5«m, iSSftl. OtfmggO^ 

[0 00 5] ^{CS6 (c) (C*r«k^{CMOVPES 
*J8C»-tpJ£I nP^SE^n^Bl 0, SeF-7"n 
Jfc I nP^ifcHC&a&B 7 C©££. nJfc 

1 nPB7©S e P-br>^iftC«8 x 1 0"cm-'6( 
±tc ; T S 4. ^^jg©Il±8P© n»InPB7©« 
£#3££K:jqj#| S ft . U ? ^ftgULhSBK nffi I nPB 
7«^-er. pJ&I nPB6*s*®K:tfJ-Ct,>SBIffc§ 
Kft£. 'J ^&JiLtgP£tff«nfl? I n PB7 
#gioTV5fci?>. P0I nP®£:/n? £B1 0. n 
0 I n P^«EB3 Cii»B 7 « 'J v ^^©ffiffifCCM 1/ 

[0006] ^{C06 (d) (C5Vr .fc^KpJ^I nP* 
[0007] C©«fc5K:LTt^bfc3H4J. StRfiSfi 

*^^xst?a«f>ji^jsu— vm+zmmrzc t 

[0008] 

[^*«?9lL«fc i 5<!:-r-5PIS] ^SS4®«r5^ 
StCFe F-7"ia»3i*«^ab.5. S^OFe F-^ 
8&&»flt£U~ !f©S^*ffitt, ±SI5(c®!Rfi£g-7^ 

C^Si^gCC J: 5^ If* h ^ ^ 7'©a8bii*Xg^>S 
0 . WtlM&mtXii K> . - 2 8 5 4 7 

[0009] L-/c*« ? T^?gW» fuj£L//c8a5©gg 
*:^-r^/c*{Cfe§ti/tfc©-C*0. ■?■©§»«. * i 

#>&ztm&mmft v — y ©s?js^*s«-r -s c <t k * 
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•5. */c x&moniomK. m^mm uirm 
cooioi 

(sifi£jj?&-r*fc«>©^8) c©j:5fcBra4j£*d»- 

n¥ (loo) ih-v &te&t^im&ktc 
m&imzm-rz <o 1 1 > #tsj©yif* io 

[OOlllifc. #|^tc£Ste©*ai&##i§¥3? 

if©i?ji*ffi« v n*(ioo) ni-v iSHt^gj 
¥*#S«LWc < 0 1 1 > ttlOSH-x Y=yA 20 

■rsx^i, ^fcg«©£aKWfl^»tB/&6S;K: 

±{C p *- J7»FI. p Jfc*i»ft* + ? 

fB^rp^t^iXgi^Wl/TlriS. 
[0 0 12] 

urn) cct. i?r^Lfca«)ji*«jg¥^u— ^© 

9. P^b-rSCi*SDjfig-C*i„ FeF-T'I 
n P ®*-Ctt p B<D F-/(> hf*SZn ©MifclgA* 

SWe K-^©#(CZn*i£fijtl/-Cp»{fc-r*C 

[0013] o$ o , ^©ssit^tcfc^r. P jf?¥ 
-?■©&. fcgffimtpbpfch--'^ vzmc-rz. 

©*ftil/ttt. ««±{cWF-ypB*3S»@€:fiEg 
■TZ>i)\ £fctt^ffitfc**f Oft £'©#&##* e>n 
Z . C © £ * ; n l&¥*gfcJl# p F > > Otttttt 

U ^-9-±K:iiSi,fc^N6»¥3imip^^JiK^ so 
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{fcf S. COfcfe. ^«TOj£K©*S$S#aA*J66&S 

wnKff sj-r c t *4Bjfie-r* -5. 

[00 14] C©ft3?£8©f»l58WW>Hi. 

gLfc¥f^^#JI«:p^3ft&<&9. Vlffitji 

±©n^B©J&B£3?£Ccma*Sfc«>K:tt. y-y^ 
tt. )£^#©i*S«5B#lfc<&S (OT*«a7(C7n<* 
ftfcy-!Nlw=l. 1 iimig. Seigg#8x 10" 
cm- J «±©n?£I nP-cSaf>i£tfig^) . L*>U n 

«£±S|5© n ffJj3SSJg Lfe<J><mX-tftt£&m<»^ * 

3. 5umgS:-C*-3-C*>V]^F-A>hjgS*l8X 1 
0 1 ' cm-'Jilt©^. .*tMgw=l. lfiml 

g-C&ttlf. WKK-'O f-igg#5 x 1 0" cm-« 
jhO^tt^tKDnf I nP©fi£S2S»l/2WT 
tc«i$ijsn. ffe©M««t+»«clgil©Sl,»«:^-C#r 

•T5C<!:{CJ:I3. ^-9-±©n^B©*«r^*^. 
¥^Jl?:aM{Cffi-rc£*l-C#-S. WcAioT. ^© 

^/cfeK/^-->y^£©ffMa*i^-cj5jo^rt-c 

©x 9 ^>^t4^fx%«l,>fcx ^y&i-fcj: 0 . ffl 
[0 0 15] 
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mmmi) mi (a> -lai (d) at. 
aa>i4*««*w» u— tf©su&^©» i omnmz 
iAm-r^xm<omm.mv$>^>. mmiOs^x. mi 

(a) fCTn-rjr^K: (10 0) MnJ^I nPS«l±(C 
®J?d=l. 0 wm©n)^I nP/<?7rI3, gUd 
= 0. 1 fim©T>F-:7InGaAsPi£ff©4fc«J: 
CfKJld = 0. 3/xm©pJ^I nP« 7 F@5=Sr^« 
^IS^tafiES (MOVPE) SJCtorfigST?.. 

[ 0 0 1 6 ] ifcttia 1 (b) ICnkTZSK.?* bV'S* 

77 -tm^tm^y^yiftic^-ox (on)Sisi 

[0017]^KH1 (c) K*T«fc^{CMOVPEft 
*ffil>rffi/ld = 2. 5 jttm©Fe F-:/3M&ISI nP 
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^Mzfa y *JS 6 . miW.d = 0. 6fim©SeK-7*n 

PS£iM*ik«7©S e F-t^^iftKes x l 0"cm 
-&t±(C?Zb. 3fe©Fe K-7*¥*g**I nPSii^a 

» i'jae ©gEsr^ER >; ? i^*jg©K±S5fcfett 

•SnJ^I n PifcffcEfritta 7 Ofc&mMZ ft. « * J^JI 

cools] ixccia i(d) K^r«fc 5 ifcmmd = 1. 

0. 4»m©p§I nGaAs P* + ? 7*g 9 fcJ&g-T 

Fe K-T'^teSI nPSdS7'ia5.5'e6*{CZn*sfi: 
i*U >-*#igJbgP(a&gl/fcF e K-^*fiS I n P 

l r &fowzn&* mr s 

ft*. 

C 0 0 1 9 ] C©«fc 5 {C u-cm , p3txtc$mtmjRj$.& 

[0020] (HS60«2) 02 (a) -02 (d) tt» 

2©^t6mift^T'5XgOO^a0-CA5. PJ0{C*a» 
t\ ±*\ 02 (a) fC^T^fC (100) Inf I 
nFMliK^^ij^^otS iO, ^£ 
SSU 7* h>;yy57^SJI5CcJ:-5-c <0 1 1) fs 
[6jfC X h 5 ■< fffim 2 . 5 am ©jaKJ&g&i££ 3 
S i O, f$.&-?X9 2&&m?Z>. 
[OO2 1]^CC02 (b) lc^fJ:^icmmd = 0. 
6/imOnf ! nP^vVrMZ. JgJld = 0. 1 urn 
©T> F — 7* I nGaAsPgffll4teJ:yifd = 
0. 3nmOp^InPi'7--'h-I54MOVPEffi«c 

[0 0 22] &CC02 (c) CCTFTi^tCS iO, iliR 
fi£Sv^i;2«:HFK:J:-,m*L/c^ MOVPE& 
*ffi(->-CM/Id = 2. 5mmOFeH-^g»[nP 
S#E7"n?*JI6, MJ?d = 0. 6ttmOSeK-7'n 
01 nPfcfJa*j^7£l£6-r*. C©££. nJ£ln 
P&ifcl»ltJi7©S e K-f>yiSS*8 x l C'cm 
-'feLhCc-r^i. 5fe©Fe F-7**&fiI nPSI^n 

* 6 ©gts-c^fissnyt >j ? im&vWzUtciiV 

Snlln PSttfeKifcJl 7 ©/£g#5££{C«l$<I<* ft. U 
? ^flfctH-hSBitB: ni I nP ftfHfcifJl 7 1/ 

[OO23]#{C02 (d) K.9jk?£5< l cmmd=l. 
0u-m<Dppl nP* FJB8. J&J?d = 
0.. 4um©p»I n.GaAsP + t7^894)s!tS-f , 
S. C©it. p^i nPtfwN'-*5v;KJI8##>e> 
F e F-:7¥lft» I n PS^n ? i'getpfcZ n*5J£ 
tfc b . ^ -y #i£±gf5«: Jfcg L/c F e F -V^iffi« I n P 
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tSfc7*n 7 *ja6attp0{i:Sft. y-»f«jgifi©rS&$g 
ft*. 

[0024] coxncurmmtitcsi+iz, mvus, 

[0 0 2 5] (|gteW3) 03 (a) -S3 (c) tt. 

io 3©^6sw*ittw-rsxg©«ms-c*5. pi0{c*$i» 

r, 03 (a) K.7F?£>>K. (100) ®n«JI 

nPSgl±K7* h V-Jifv? 4%mtm®.x-v ?•> 
i'iK.fc^T (0 1 l>3WWc*h*-f:*m»2. 0 m 
m. 1 . 0 vmffigOSym&Z&tftrZ. 

[OO26]&(C03 (b)KStJ:5(CMOVPES 
*8H>TK#d = 0. ljimOn^InP^777i 
3. &/Id = 0. 1 (im(D7>F-^I nGaA sPr§ 
ttS 4, Jg^d = 2. SMiCFeF-^ttilnP 
©&7ny^JI6:te<J:tfJg/Id = 0. 6tfm©SeF- 

20 ?nmi nP msffijtmi %im.th. c©t*. n & 

I nPftfStl*jiJi7©Se F-fcri/^igg^ 5 x 1 o" 
c m-'JBLtK-T « 4 . U v y«jt©H±S|5© nJglnP 
fttfcftrjUl 7 ©s£gas5S£{c»iW S ft . 1/ v ^»jgH± 

«i5(c«njg i n pimmi immutjn,*. 

[0027] ^{C03 (c) {C^-T«fc5(cM®d = 1. 
0 um©pl I n P*-j<-~?5 v K^8 , MJ?d = 
0. 4jtmOp}gInGaAsP*t77'@94Ji!EIt 
C©i#. pjfc I nP^w<-J5, KS8tfi*>6 
F e nP§^o^I6*«:Z n*si£ 

30 ffcU ^^itiSBtcgtSt/cF e K-^*6» I n P 

ft*. 

[0 02 8] C©«fc5fCb-C$W3ftfcSf^tt. S«fiS 

[0 02 9] (*SSW4) 04 (a) ~04 (e) tt. 

40 4©^JSf|?:Siia-r-SIg©l4m0T*5 o |^0fCfct» 
*-T04 (a) lC7jk-rj;*>tc (100) infl n 
P*«l±tcK/^d= 1. OftmOn^InP/^7 7 
M3, mmd = 0. 1 Mm©r>F-7l nGaAs P 
St4J14fe«fc^^f d = 0. 3/im©p0InPl'7j 
KJ! 5 £M O V P E &tc<fc o TJfog-f S. 
[003 0] 2tfc04 (b) (c^-Ti^K^* hyyi/ 
77-fftf(5ijgiRx^?>^i(c < t-,-C (0 1 1 ) j£[aj 
K.Z.Y'Z-t-fifgffil. bum, Oymgk© 

50 [0 03 1 ] #tC04 (c) {C^fi^JCMOVPES 



) 



<5) 

7 

*m^rmmd = 2. SmnCFeF-T^lfetilnP 
SS6^ti5fi6, mi¥d= 1 . OwmOSeK-7'n 
01 nP!£il8*ilJg7£Ji&g-rS. C©£*. n01n 
P£ffcE*JiJI7©Se F-t>d''iS£*5xiO ,, cm 
-* tLBEf * £ . v y«g©BLb8|5©n 0 I n Pffiffc 
l»ltJI7©»£B**8l{W;**i. D ?^i§]I_kgtetff©n 
0 1 n PfcREfcitJI 7 CD 1 /2 JKT©J?S L-;Wi«U ft 

[0 0 3 2] 2«C04 (d) K^TJ:^{CiSlc^*K:S 

vcKm.x%*mx,. msm^mzm. 5 wrnggx* io 
^^-rs. ccoi*. tf?s;iK&jb9H:n£inPf£ 

tM»±B7*ifi£^P*iJ§ti. -tO^iiKjO. 5am« 
TJCfco-CfcO. ¥i&IStInPfci£7'ci?*JB6**«ISi 

[OO3 3] ^5C04 (e) CCijVr<fc 5tt&/?d = 1 . 

0 ym©p0I nPt-/W5 5 FB8. KJSd = 
0. 4jtmOpf I nGaAs P *r + v 7m 9 

Z>. £©£#, p^I nPt-^-ifyv FJI8#j!p<=> 
Fe F-^l&til nPS^n7fil6*K:Zn*Ji£ 
(ftU ^1f#^g|$ta£gL-fcFe F~^4MHKI nP 20 
®HS7-n?*jg6attp0fl:;**v ^-»r#jg#©r§i4SR 

ft*. 

[0034] C ©«fc 5 fC L-CS?^ Stlfc^^fJS^S 

[0035] (XJtfil5> 05 (a) ~05 (e) tt. 

5©ldfe^l«:SiBJ-rSX!i<Dl4mi2-C*-5. BHfCfel* 30 
r. $-T05 (a) tCnttM:5tC (100) ffinjfcl n 
PS«l±«C0U?d= 1. 0(tm©S e F-TnJ&I n 

GaAsPffittl4fe<kVfi(ld = 0. 3(im©pBl 
nP*5? FB5£MOVPESK:J:oT/&5-rS. 
[0036] &fc05 (b) {C?S-r«fc^CC7* h'jyy 
57 *8ffifc<fctfjS#?x?f i > : J''{c.fcoT <0 l 1> 2f 
fcCCXF^-^ifli&l. 5tim. JS3&1. OvmIS 

[0 0373 ^(Cia5 (c) tC^-T J: 5 {CMOVPEffi 40 
&/fH>Tlg/frd = 2. SdmCFeF-^teSlnP 
SSfET'Py *Jf 6. Kild = 0. 6/im©S e F-^n 

01 nPffcii^jiJI 7 £l£B-r*. CCii*, n01n 
P£ffc&5lk@7©S e F-£>yifiK£8 x l C'cm 
-'fcUbicrS i. 'Jj j£_tS5©n0 I n PfttfcBllh 
IS7©fiKS*s^«Cfli$J$n. y vi*»g±gBK:ttn0 

i n pmmnstm i rams 

i o o 3 s ] :x«:m 5 ( d ) Kjjvrj: 5 (crat^oak 

4 0 0 'C«: L/T D M Z 5 C £ fc J: T Z n 

©SttSffiffc^fS. COi*. SeK-^n^InPt 50 
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©*&& I n PSifc^o 7 *S 6 a ©#«: Z n 

n-rp^ffc-r-s. 

[00 3 9] 2CK05 (e> (Ciirf <fc 5(CjgJ5d = 1 . 
OMmCOpJBI nPt-^-j^? FJi8. B£J?d = 
0. 4 ym©p0I nGaAs P*+ ■? ^Jl 9 ^rfiRSf 

[0 04 0] CO«fc5CCbrSjf^3n/c3R^«SmS 

[004 11 ^, w^Uciyfi«4{C*Jt,iT«. 
#*£ffitvc n 0I nP&ffc|»jtJI7©x*?:>y;£iT 

[0042] mmLtcmfew i-mmw 4 tc**i> 

nfln P!£tStB5±Jf 7fCgffl-f £ F->OH* 
S e £c<t'©ffe©VI®5 F-'O ht?*o-Cfc^l,»C: i«HJ 

[ 0 0 4 3 ] */c. mmbtcm&w 1 ~fust*i5 k**^ 
r«. 1 npm®mm#i>— wz-o^-cmiutc^ g 

[0044] 

[$fe?B©2&J|l] fcLt. iftWL.fc.fc 5 tc*^(c±ntf. 
C <!: (C «fc 0 . n Ji5ffitiB5±Jl© ^ ^±-C©^^CfiRS 

i'©@#T«ft/c$m#*f?e>ftS. 
[S®©S#^£^] 

[@i ] *^{ci*tt«?>ii^«jg^*u— fomm 
ism<om 1 ©sofe^^iswi-sxsoms-c*^. 

[02] #^tc£Stt*&*fcjg¥i£#u-- tf©KS 

^©^ 2 ©njsM^siwr *xn©&mig-c& ^. 
[03 ] *^Bj{c«fcsai{>ji*«ji*«#u— fvmm 
■fimoywi 3 ©njs^s^iftwr iigoms-cs s. 

[04] *^WCCJ:^*at>ji*«iS*^*U-1f©«3i 

[05] *^{ci5a*3i^«tjg*«»u— vomm 

[06] S£*©ttfeii^j»^^U— !f©t?ig^* 

k?§f sx*f©*#&ciD0-c& s . 

. [07] ^1f±(CfiSSl,/cn}i5l nP«OF-K>y 
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